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1 — Liability Disclaimer / Designer Responsibility

1.1 Liability Disclaimer

TBAR and the related documentation was prepared for use by the United States Department of
Agriculture Forest Service “Forest Service” in accordance with established industry engineering
principles, standards, and guidelines. The information contained herein should not be utilized for
any specific engineering application without professional observance and authentication for
accuracy, suitability, and applicability by a competent and licensed professional engineer. The
Forest Service and HDR Engineering, Inc. disclaims any liability arising from the use of any
information contained in the documentation or as aresult from any usage of the program.

1.2 Designer Responsibility

It isthe responsible of the designer to ensure that he or she is a competent and licensed
professional engineer with knowledge and experience in load rating timber and steel bridges
before using this program. The Forest Service and HDR Engineering, Inc. are not responsible
for the accuracy and interpretation of any results that are obtained by this program.

By,




2 — Program Capabilities and Limitations

2.1 System Requirements

TBAR may be run on computer systems with Windows 98, Windows 2000, or Windows XP.
The program does not require Visual Basic in order to run on your computer.

2.2 Program Capabilities

TBAR will analyze and load rate single span bridges with timber or steel girders and timber
decks. Thisincludes longitudinally laminated timber deck bridges.

The program load rates bridges using either ASD or L RFD rating methods at the user’s option.
The input and output may be either M etric or English units.

The program usesthe AASHTO 17" Edition and the AASHTO Manual for Condition
Evaluation of Bridges Second Edition with interimsto 2000 for the standard rating loads and
rating analysis procedure. It usesthe 1989 AASHTO Guide Specificationsfor Strength
Evaluation of Existing Steel and Concrete Bridges for the LRFD rating analysis for steel
girders. It usesthe 2001 NDS National Design Specification for Wood Construction for the
allowable timber stresses for the ASD analysis and the 1996 L RFD Manual for Engineered
Wood Construction for the timber resistance stresses for the LRFD analysis.

The program allows the user to choose from alist of standard loading configurations including
the standard AASHTO design and rating trucks, user defined truck configurations, user defined
tracked vehicles, and uniform loads. The program allows the user to store (or delete) load
configurations in the load menu for future use.

The program allows the user to run the load analysis segment of the program called MAXMOM
independently of the load-rating segment in order to cal culate maximum moments and reactions
for asimple span for the loads outlined above.

The timber girders may be solid sawn, glued-laminated, or logs. Steel girders may be selected
from standard sections or the properties may be input. Bridge deck typesinclude solid sawn
planks, glued-laminated panels, nail laminated decks, and gravel decks. In addition, the
following timber slab bridges may be analyzed: longitudina glu-lam deck, longitudinal nalil
laminated deck, and longitudinal stress or spike laminated deck.

The program calculates and displays Cx factors and allows the user to over-ride these factors.
For stringer bridges, TBAR calculates a service live load deflection based on the distributed

stringer liveloading. For slab bridges, TBAR calculates alive load deflection based on the
entire deck resisting the specified live loading.



The program displays live load and dead load stresses making it useful for design aswell as
rating.

The program will allow the user to input reduced sections simulating broken or decayed girders.
The user may specify whether the damaged girder is an interior or exterior girder. The program
averages three girders for interior girders or two girders for exterior girders to determine the
girder properties and distribution factors used in rating the bridge.

The program allows the user to store input data for retrieval at alater time.

2.3 Program Limitations

TBAR isfor smple span bridgesonly. It assumes uniform girder spacing and that the girder
cross-section is constant along the length of the girder. The program does not consider box-
beams, tee-beams, or stress-lam beams.

The program does not consider AASHTO lane loads; generally, these do not control for spans
under 140 feet for the HS trucks, 32 feet for H-15, or 56 feet for the H-20 trucks. However, the
user may input uniform loading if desired.

The program assumes that a wheel-line cannot occur outside the exterior girder line and that the
deck spanning between girders controls the design and rating of the timber deck.

When rating a steel stringer using AASHTO LRFD code, the program conservatively assumes

M, (Article 6.10.4.1.7) equal to the maximum stringer moment since the number and location of
stringer lateral brace points are not known.

3 — Program Execution

3.1 Installing the Program

Insert the CD in your computer. Using Windows Explorer, open the folder on the D-drive
corresponding to your computer operating system. Thiswill be either Windows 2000-XP or
Windows 98. When you have opened the folder, double-click on setup.exe. Installation will
proceed. If the .exefile extension is not apparent, right click on the setup file name and look
under Properties to determine file type. Unless you are an experienced user, accept the defaulted
filelocations for program file installation.

If you arere-installing TBAR, make sureto uninstall the old version of TBAR first.
If the installation is successful but TBAR fails to operate, Microsoft Accessis most likely not

installed. Toinstal the appropriate MS Accessfiles, click on the file “VB6RunTime.exe’
located on theinstallation CD.



3.2 Running the Program

Click on the Start button at the lower left hand corner of your screen and select Programs from
the menu. From thelist of programs select TBAR v.1.02. You may create a shortcut icon on
your desktop by right-clicking on TBAR v.1.02, selecting ‘ Create Shortcut’ and dragging the
resulting shortcut onto your desktop.

The following screen should appear on running the program. If part of the screen appearsto be
cut off, you may have to adjust your screen resolution to 1024 x 768 or more.

__USDA Forest Service - TRAR 1.02 I =10lx

USDA
S

WELCOME TO TBAR

TIMBER BRIDGE ANALYSIS AND RATING PROGRAM

VERSION 1.02

U5 DA FOREST SERVICE

TBAR DISCLAIMER:

This program and the related documentation was prepared for use by the
United States Department of Agrlcullure ana-sl Servlce ('Forest Service') in
accordance with blished industry engi iples. standards, and
guidelines. The information contained herein 5hou|d not be utlllzed for any
specific engineering application without professional observance and
authentication for accuracy. suitability. and applicability by a competent and
licensed professional engineer. The Forest Service disclaims any liability
arising from the use of any information contained in the documentation or as
a result from any usage of the program.




3.3 Program Selection Menu

Allows user to choose TBAR or MAXMOMENT SUBROUTINE (calculates Maximum
Moments without running rating program). Also allows user to delete previously saved custom
vehicles, and to exit the program.

__USDA Forest Service - TRAR 1.02 =10l x|

File Help

PROGRAM SELECTION MENU

PLEASE SELECT ONE OF THE FOLLOWING:

TBAR PROGRAM |

MAX MOMENT SUBROUTINE |

EXIT |

DELETE CUSTOM YEHICLES |

TBAR COMPUTATIONS BASED ON THE FOLLOWING:
2001 ASD MANUAL FOR ENGINEERED WOOD CONSTRUCTION (NDS)
1996 LRFD MANUAL FOR ENGINEERED WOOD CONSTRUCTION
2002 AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th ED. wf 2003 INTERIMS
1998 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2nd ED. w/ 2003 INTERIMS
1989 AASHTO GUIDE SPECIFICATION FOR STRENGTH EVALUATION OF EXISTING STEEL AND CONCRETE BRIDGES




3.4 Maximum Moment Subroutine For a Simple Span

The information in this section is for the Maximum Moment Subroutine when it is run separately
from TBAR and also for the maximum moment cal culation function within TBAR.

Allows user to choose English or Metric units.

Thisiswhere user specifies Span Length and Loading Type. Standard AASHTO truck loads,
standard rating trucks, track mounted vehicles, uniform loads, and user defined trucks may be
chosen.

Choose ‘Run Subroutine’ to proceed with Maximum Moment Calculations. Choose‘Main
Menu’ to return to the Program Selection Menu.

When *Series of Up to 12 Axle Loads' is selected, ‘Run Subroutine’ button is replaced with
‘Next Page' to bring up Series of Up to 12 AxleLoads Menu. When ‘Track Mounted
Vehicle isselected, ‘Run Subroutine’ button is replaced with *Next Page’ to bring up Track
Mounted Vehicle Screen. When ‘Uniform Live Load’ is selected, ‘ Run Subroutine' button is
replaced with *Next Page' to bring up Uniform Live L oad Screen.

.—-USDA Forest Service -- TBAR 1.02

File Help

MAXIMUM MOMENT SUBROUTINE FOR A SIMPLE SPAN

SELECT UNITS: ENGLISH v
SPAN LENGTH: 50 0]
SELECT TRUCK TYPE: TYPE 3 RATING VEHICLE =l

HS-20 TRUCK LOADING

HS-25 TRUCK LOADING

HS-30 TRUCK LOADING

Septic Pumper

Single axle

LSERIES OF UP 10 12 AXLE LOADS
TRACK MOUNTED VYEHICLE
UNIFORM LIVE LOAD

MAIN MENU RUN SUBROUTINE




3.5 Seriesof Up to 12 AxleL oads - Menu

Allows user to specify a series of up to 12 axle loads.

Also allows user to add this custom vehicle to the vehicle database and the list of loads on the
previous load menu.

Note, if the user wishes to delete this custom vehicle from the database, this can be done from
the ‘ Program Selection Menu’ as discussed previously.

Choose ‘Run Subroutine’ to proceed with Maximum Moment Calculations. Choose ‘ Previous
Page’ to return to the previous page.

__USDA Forest Service - TRAR 1.02 i =10l x|

File Help

SERIESOF UPTO 12 AXLE LOADS

YEHICLE DESCRIPTION: IxJ-} Log Yarder

AXELOADS: (ps) [z [ fm [ p p F p F F
DISTANCE:  (ft) et Lot ot ot ot ot ot ot ot ol

ADD CUSTOM VEHICLE TO DATABASE |

PREYIOUS PAGE RUN SUBROUTINE




3.6 Tracked Vehicle- Menu

Allows user to specify atracked vehicle, assuming two tracks. Choose ‘Run Subroutine’ to
proceed with Maximum Moment Calculations. Choose ‘ Previous Page’ to return to the
previous page.

| —-USDA, Forest Service — TBAR 1.02 N =lolx]

File Help

TRACK MOUNTED VEHICLE

VEHICLE DESCRIPTION: [Snow Groomer
TOTAL TRACK VEHICLE WEIGHT: [lo tkips)
LENGTH OF TRACK CONTACT AREA: la
EACH TRACK WIDTH (ASSUMES 2 TRACKS): B
PREVIOUS PAGE RUN SUBROUTINE




3.7 Uniform LiveLoad - Menu

Allows user to specify a uniform live load pressure. Choose ‘Run Subroutine’ to proceed with
Maximum Moment Calculations. Choose ‘ Previous Page’ to return to the previous page.

__USDA Forest Service - TRAR 1.02 i =10l x|

File Help

UNIFORM LIVE LOAD

LOAD DESCRIPTION: [snow Load
UNIFORM LIVE LOAD: fos— (psh
WIDTH OF LIVE LOAD: fie
TOTAL UNIFORM LIVE LOAD ON BRIDGE: |13T (pIf)

PREYIOUS PAGE RUN SUBROUTINE




3.8 Maximum Moment Subroutine Results

After ‘Run Subroutin€’ is selected, the program displays the results of the maximum moment
subroutine including maximum moment, maximum end reaction and distance from end for
maximum moment. At this point you may save the resultsto atext file if you want.

Bottom buttons allow user to Edit Input for another run or return to the Program Selection
Menu to exit the program.

.—-USDA Forest Service —— TBAR 1.02

File Help

RESULTS

HS-20 TRUCK LOADING

SPAN LENGTH: 50.00 ()
MAXIMUM MOMENT: 627.84 (Kip-fiy

AT DISTANCE FROM LEFT END: 22,65 ()

MAXIMUM REACTION: 58 56 {kip)

LOAD (kip) AXLE NO. 1 = 8.00

LOAD (kip) AXLE NO_ 2 = 32.00 .SPACING (f) =  14.00
LOAD (kip) AXLE NO. 3 = 32.00 . SPACING (f) = 14.00

| MAIN MENU

EDIT INPUT |

3.9 TBAR —Initial I nput Screen (See Below)

Select the TBAR PROGRAM from the Program Selection Menu and the initial information
screen for TBAR will appear. This screen alows the user to input initial information including
general information about the bridge and user, units (English or Metric), analysis method to
be used (Allowable Stress Design or Load and Resistance Factor Design), deck type (plank,
nail-lam, gravel/rock, glu-lam panels, longitudina glu-lam deck, longitudinal nail laminated
deck, and longitudinal spike/stress laminated deck), and stringer type (log, solid sawn, glu-lam,
or steel).

10



Bottom buttons allow the user to go on to the next page or return to the Program Selection
Menu for anew run or to exit the program.

From the File menu, the user may select to open a previously saved file. All files saved and
opened in TBAR must be located in the program directory that contains the program executable
file.

On every TBAR input screen, the user may choose to create aNew File from the File menu.
Choosing New File will reset all input screens and bring the user back to the Initial Information
screen

If the user chooses to change units from this screen after entering the input information, all input
values will convert to the newly selected unit system. Similarly, if the user toggles between
ASD and LRFD, the appropriate units will change aswell. Please note that ASD stresses are
shown in units of pounds per square inch, while LRFD stresses are shown in kips per square inch
for the English unit option.

The user should be aware that wood tabulated stresses between ASD and LRFD do not
correspond and must be re-entered if the analysis option is changed.

—-USDA Forest Service - TBAR 1.02 =100x|

File Help

TIMBER BRIDGE ANALYSIS AND RATING PROGRAM (TBAR v.1.02)

DATE 11/10/2004

TIME: 6:57:18 AM

BRIDGE NAME: |Example 3

BRIDGE NUMBER: fizs

ENGINEER: [Bam

COMMENTS: Uniform Live Load

UNIT SYSTEM:
English -

ANALYSIS:

IAIInwahIa Stress Design j

DECK TYPE:

[Glulam Panets |

STRINGER TYPE:

Glulam j

Log
Solid Sawn

Steel

MAIN MENU | NEXT PAGE |

3.10 Bridge Geometry and Allowable Stress | nput Screens

11



Clicking the Next button on theinitial TBAR Input Screen Bridge brings up the corresponding
geometry and tabulated stress input screen for the various stringer types as shown below. These
screens will automatically calculate distribution factors and effective length of deck when all
inputs are entered.

For steel stringers, the user will input the stedl yield stress (Fy), unbraced length (Lu), and
moment gradient coefficient (Cb). The program assumes a constant depth and homogeneous
section, therefore, haunched and hybrid sections are not considered. In addition, only I-shaped
steel sections are accounted for in the program. The moment gradient coefficient defaultsto a
value of 1.0, but the program allows an experienced user to modify Cb in accordance with lateral
bracing and loading conditions.

For nail lam decks with stringers, the min. width of anail lam panel used to resist awheel 1oad
will be defaulted to 15", although the user may override this value at the bottom of the screen.

For alongitudinal glulam deck bridges without stringers, the user must enter the number of
glulam panels, being greater than one, placed flatwise comprising the bridge deck. For al other
longitudinally laminated deck bridges, the number of panels aways equals one.

L og Stringer | nput Screen Rectangular Stringer | nput Screen

Sted Stringer I nput Screen L ongitudinal L aminated Deck Screen

12



3.11 Stringer Properties

Click onthe Stringer Properties button to display a screen that shows the cal culated stringer
section properties and allows the user to over-ride these section properties and input reduced

properties to model damaged or decayed stringers. The user may model a single damaged or

seriously decayed interior or exterior stringer as described on page 14.

13



3.12 Steel Stringer Section Properties

For steel stringer bridges, the user may either input the stringer properties (Custom) or select the
member from alist of available sections and have the program define the properties. Thelist of
stedl section propertiesis current through the Third Edition of the AISC LRFD Manual of Steel
Construction.

3.13 Distribution Option — Stringer Percent Reduction

14



Click on the Distribution Option button to display a screen that allows the user to specify a
percentage reduction in an interior or exterior stringer. This alows the user to model a seriously
damaged or decayed stringer.

If interior is chosen, the program averages the stringer properties, reduced by the specified
percentage, with the two adjacent interior stringers (which are increased) and uses the resulting
propertiesin the anaysis.

If exterior ischosen, the program averages the stringer properties, reduced by the specified

percentage, with the one adjacent interior stringer (which isincreased) and uses the resulting
propertiesin the anaysis.

15



3.14 Timber Stringers— Condition Factors—L RFD Only

Click on the Next Page button to display the Timber Stringers— Condition Factors screen that
allows the user to view and modify the condition factor assumptions used in the LRFD rating
anaysis.

3.15 Effective Span L ength (Unsupported L ength)

16



For rectangular stringer bridges (glued laminated and solid sawn), the user is required to input
the unsupported length for the stringers. Thisis generally the distance between diaphragms or, if
there are no diaphragms, it isthe total span length of the bridge. Click on the Effective Span

L ength button to activate this screen.

3.16 Stedl Stringers— Condition Factors L RED Only

17



For LRFD only Condition Factors are displayed providing the user with the assumed condition
factors and allowing the user to over-ride these values.

3.17 TBAR - Livel oading

18



Click on the Next Page button to display the Live Loading and “ C” Factors screen that alows
the user to select aliveload. This portion of TBAR isthe sameasit isfor the Maximum
Moment Subroutine and will not be covered here. See page 6 for the discussion on Live

L oads.

Input may be saved to a*.dat file from the Live L oading and “ C” Factors screen under thefile
menu. In order to save, aliveloading type must be selected. If the loading type requires
additional input, such as uniform live loading, the user must first enter that information before
attempting to save. All files saved must be located in the program directory that contains the
program executable file.

19



3.18 “C” Factors

Click on the Stringer “C” Factors or the Deck “C” Factor s button to display the“C” Factors
screen that displays the calculated “C” factors and allows the user to over-ride them. This should
only be done by an experienced user and someone very familiar with bridge design.

20



3.19 ASD Rating Factorsfor Operating

Click on the ASD Rating Factor s button to display the Operating Factors— ASD screen that
displays the multiplication factors used to derive the operating allowabl e stresses from the
inventory allowable stresses and allows the user to over-ride them. This should only be done
only if the AASHTO Code changes and then only by an experienced user and someone very
familiar with bridge design.

21



3.20 LivelL oading Results

Click on the Run Analysis button to display the Live L oading Results screen that displays the
maximum moment, shear and live load deflection. Thisis similar to the corresponding screen
for the Maximum Moment Subroutine except that the deflection is also given here. The user
may export the entire input and output resultsto atext (*.txt) file through the File menu from all
output screens. The user should only export files to the program directory where the TBAR
executableis found.

Once exported, the user may copy, move, or email the text file as necessary. Text filesare
accessible through Notepad and require a fixed-width font, such as"Lucida Console" or "Courier
New", for proper display. The user may have to adjust the page setup and font size in Notepad to
fit al text within a single page width.

22



3.21 Results—Including Stress and L oad Rating Summary

Click on the Next Page button to display the Results screen, including a stress and load rating
summary, the rating ratios, and the load ratings for the vehicle that was selected.

Note, for uniform loads, the program treats the total snow load on the bridge asthe “Vehicle’ in
calculating the Inventory and Operating GVW ratings. In order to determine the allowable
Inventory and Operating Uniform Load, simply multiply the uniform load that you input by the
rating factors that control for inventory and operating.

Example: If you input a uniform load of 100 psf , the lowest rating factor for Inventory is 1.08

and the lowest rating factor for operating is 1.29, then the allowable Inventory Load is 108 psf
and the allowable Operating Load is 129 psf.

23



3.22 Results—Including Allowable Stresses Used, Moment and Shear Capacities, and
Dead Load Momentsand Shears

Click on the Next Page button to display the Results screen, including alowable stresses used
moment and shear capacities, and dead load moments and shears for the vehicle that was
selected.

This page is combined with the previous page if a longitudinal deck bridgeisbeing
analyzed.

At the bottom of the screen are buttons to change vehicle, go back to the previous screen, or to
begin anew run.

24



Appendix A — Definitions

AASHTO — American Association of State and Highway Transportation Officials. Design code
governing bridge loading and rating analysis procedures.

ASD — Actual Strength Design. Working Strength Design.

“C” Factors— NDS and LRFD modification factors to be applied to timber stresses for analysis
for various conditions that the timber falls under or that influences the stress to be used for
analysis. Examplesare - wet use, size, load duration, etc.

Gage — The distance across the width of the vehicle between wheel lines.

Inventory L oad Rating Factor — Load rating factor applicable to everyday loads.

L RFD — Load and Resistance Factor Design. Most recent design and analysis method based on
the capacity of a structure to resist loads based on probability.

LRFD MEWC - Load and Resistance Factor Design Manual for Engineered Wood
Construction. LRFD Design guidelines for wood members by AFPA and the American Wood
Council.

NDS — National Design Specification. ASD Design guidelines for wood members by the
American Forest and Paper Association (formerly the National Lumber Manufacturers
Association).

Operating Load Rating Factor — Load rating factor applicable to occasional overloads.

25



Appendix B — Program Development History

TBAR isare-write and enhancement of TBSR in Visua Basic for the US Forest by HDR
Engineering, Inc, in Missoula, MT. The original TBSR was a DOS based Forest Service
program written in basic computer language in the early eighties by the Forest Servicein
Missoula, MT, Region 1. Features from rating programs from Region 2 and Region 4 were
incorporated into TBAR also.

TBSR was developed in the early eighties to replace WOODBL, an earlier timber bridge rating
program written by the Forest Service in Region 1 in the seventies. For years TBSR wasthe
workhorse timber bridge rating program in Region 1 and in Region 6. It has been revised and
enhanced over the years by Region 1 in Missoula and most recently by Region 6 in Portland,
OR.
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Appendix C — Independent Calculations and TBAR Examples
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